Differences in the cytokine profiles associated with prostate cancer cell induced osteoblastic and osteolytic lesions in bone.
Prostate adenocarcinoma is associated with the formation of osteoblastic metastases in bone. It is hypothesized that osteoclastogenesis is a critical component in the development of skeletal metastases. These findings, however, were generally noted in predominantly osteolytic lesions. The pathophysiology of osteoblastic lesions remains unknown but the type of bone lesion formed may be influenced by the cytokines produced by prostate tumors. To test this theory, we implanted PC-3 and LAPC-9 cells into the tibias of SCID mice. These mice were sacrificed at 1, 2, 4, 6, and 8 weeks after implantation and histologic analysis was performed on these tibias. PCR analysis was also performed on bulk tumors. The results showed that the PC-3 implanted tibias developed pure osteolytic lesions while the LAPC-9 implanted tibias developed pure osteoblastic lesions on radiographs. Analysis of tibias after injection with PC-3 cells revealed progressive osteolytic lesions with abundant osteoclast activity at 2 weeks and destruction of the proximal tibia at 6 weeks after cell implantation. In contrast, the LAPC-9 cells formed osteoblastic lesions six weeks after cell injection. There were rare osteoclasts prior to the establishment of the osteoblastic lesions but greater osteoclast activity was noted with remodeling of the osteoblastic lesion 8 weeks after implantation of the tumor cells. PCR analysis revealed that PC-3 cells produced RANKL, IL-1, and TNF-alpha, which are associated with osteoclastogenesis. In contrast, LAPC-9 cells produced osteoprotegerin, which blocks osteoclast production and no detectable levels of RANKL or IL-1 and only minimal amounts of TNF-alpha were noted. These cells secreted BMP-2, -4, -6, and IL-6, which are associated with bone formation. These results suggest that the role of the osteoclast in the development of a metastatic lesion is variable depending on the phenotype of the prostate cancer cells, and that tumor-induced osteolysis may not be required for osteoblastic metastases.